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12...SOLID-STATE PICKUP ELEMENT 

14...ANALOG CIRCUIT 

15...A/D CONVERSION CIRCUIT 

26...GAIN ADJUSTMENT CIRCUIT 

13...DRIVE CIRCUIT 

28. ..LEVEL DETECTION CIRCUIT 

27. ..MICROCOMPUTER 
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16... MEMORY CONTROLLER 

22... CARD CONTROLLER 

18... CAMERA SIGNAL PROCESSING CIRCUIT 

19 ..JPEG COMPRESSION CIRCUIT 

20... DISPLAY CIRCUIT 

23...RECORDING MEDIUM 

21...LIQUID CRYSTAL DISPLAY DEVICE 
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(57) Abstract: An image pickup system includes image pickup devices (12, 14, 15) for outputting a plurality of digital signals indi- 
cating light quantity applied to each of two-dimensionally arranged pixels, a pre-processing device (24) for reducing the data amount 
of the digital signals output from the image pickup devices (12, 14, 15), digital signal processing devices (18-20) for processing the 
digital signals, a storage device (17) for storing the digital signals, and a storage control device (16) for storing in the storage device 
(17) the digital signals output from the pre-processing device (24) and reading out the digital signals from the storage device (17) so 
as to be output to the digital signal processing devices (18-20). 
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tt^H©^ft^-a^**-5o W^AteBJEIR 2 8 tt. 8MJUfc#* 
¥J£rfi-5§-*^ W3^2 7tWAt6. Wny2 7ll A;*J £*l7cRj&9\ 
Gj&&K.t*B/&#©#* Ospi^tfi^-SK^V V5r^ Ufc^x WIS 
-5§-*a^b<#<5J: 5W^Ai, Ag, Ab^ftlit5 0 

i5«^$ ^smm©^^^ Mt^nm ^m<Dffim t z^-ty? ?xhz> a 
<om&\^ ^^tmui^2 8^ttj-f-^sp^ff^-4{^ -etveai,, 2 1 3 % 2 

1 1 *5«ttJ«2 9 T?£>S 0 -7^372 711 lOT^OR, G, .B 
WL<^5i5^ ^yAr, Ag, Ab^fttitS, M*.tf> R, G, 

Kf&ft<Dm^ Gf£ft<Dm^te£VBf£fr(Dm^fc*fi-Z>V t 'C >- (Ar, A g> 
Ab) & N -e^H, 2" 4 „ 2" 2 &<fctf 1 i^tt}i-5„ Z.<Dk%, i£ (1) 

jc«t9. ^r©fe^7>^*3VNT, ft 2 1 0 
2 9 tJfes 0 

7*— 8 If y Y<Dv— v 1 — # (RAW8) ^£(D8 My h<Du— =f 
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0>m -§-fttf 5 1 4 k*y h^e> 8 If y -T#:b1b> 8/14 <D#]^T«&$*Wh 

X— ^ (RAW 8) 30^ 3 yfn-7 1 6 ^IttSDRAMl 7 icl 

m-C% SDRAM17«$^5s *3<fcTX SDRAM1 7^t>WL 

io v^-c#x:So i»i^i2oiii», m i <DmM<Drm h mm\^ mtttz 

5 0 O^pqfTt? lo^Tk^^-C^Ojii^tt. 2 5 6 Opj^T?fc 9 . 
* * ?m ^timMfe 1 8 frCfcoT\ t^fflOY C 7*~^ (3^Mf-^ 8 tf y h . 

2 0iit'fc5„ ^<^>a;#0 > ^^E-y =«^ha— 7 1 6 b SDRAM1 7 b<OWi 

(4) -c«?£fr3 0 

[fc4] 

2560®^x8W/x2 + 720®^x(8 + 8)&z7x2 = 64000*rt (4) 
— ;£Y u— 1 4 tf y h(7}£# % ^^E-U 1 6 £ SDRAM 

20 1 7 ^PiTtr^!? i V §H5f- 5(07*— Zmz, lo^sp^^fc*), _L 
i£<D5£ (3) T-«t>$tb5o 

5£ (3) XtfsS (4) ^r#^-f-Sir. 6 4 0 0 0/94 7 20 = 0. 6 8^ 

fen-Si-;*^ i> ^yfp^7 1 6 ir SD RAM 1 7 b^mx*^*) bV) £faZ>7*— 

25 ^(Df-^t^ mnm^imLv^^^m^^^bacm^x. 3 2%u 
t^rA2 o obitMisX. mmmt>&3 2%mmmm~tz>z.bfrx%z> 0 
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.*W»EI§IH&&4R*. % l^«iE|iIfSSr^*/j:v^«BffilEli&-^fco-Ct>. 8'M 

@6tt, ms^mm <rmm t<k5 lift <^m^ z^-r^/v y?mx$>z> 0 
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mm<D]&M) (m2(Dmm<Dj&im x*m^^<DX\ *:<Dm&&£im 

A/D^t&H]g§l 5^ioTttJ^3§tt7cil 4 fc'y h<Do— 7 s --* (RAW1 
4) «\ H«*afS!a]!iS6 l(Dll©*!7^ ^PSle]8g 6 2KAt>£foZ> 0 

y^MlSrlU 1 0 \fy fCa-f-^ (RAW10A) K|£i&LT, -tW 1 
10 Otfy hOo-T^lrai*t5 0 %\(Di^V^ h^7^lM6 2« % 4# 

3£<£>feiBJ? (T 0 ) <D%Mlz.tt\^X*y A Y^y^y^im^^X.bWA^m 

15 ^Hfc^ii, il(D*!7^ b^v^PiSElIII&e 2fi. £V:x3r N ^(DtHltmi 

-e, fefiST 0 ft, #;feL< tt, 3fe^ia^7>^ffi (2 5 O OK~8 OOO 
K) ©flffltfHifc (#Jx:k£. 4 5 00K) X$>Z„ 

f|l<7>*!7^ Y'^^^miW&S 2i»blH^Sjlfcl Olfy'K^o- 
20 V s — * (RAW1 OA) fi v f§2(£>*!7^ f/"^ ^*fM§]S§.3 2{CA^3$tb^„ 

*<£>>7V^£fliVv-C. A^J^^bTb 1 0 \fy b <£>n — *f — $ (RAW10A) 
!7-f b^^*WKS:JfeU 1 Otfy b^n-T 5 — $ (RAW1 OB) £rffi;bi- 
3„ Hk±.<D£ 5^UX*I7^ h^^^^pS^J(|^tbfcT3— t^— (RAW10 
25 B) |^M5E[Hl^3 3^A7^^tb5„ PgpffijEfH]&§ 3 3 f±. ^— ^ (R 

AW10B) fc\ p^pffiiE-Cfc^vlfijE^jBSU *S*i: tt#b^5 8 tfy btf> 
9 (RAW8) ^r|il7^-rSc 
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H17^ iI©1^5mi^A, it^Ut^B, &T^^*^ C&^fcJi^ 

SbSo 1217© (1) tt, 5 0 0 K<D5feMTX«IS^*^A, B, 

H7<7> (2) ttx ®7© (1) C*^5^77C, W^M^-A, B, C{d*H- 

&ig*nbfc>kOT&3 0 W7<D (3) ft. If^iH^A, B, C<Z>*!7^ 

m7<D (1) „ (2) *3£t5 (3) ^^tbS^7^l'*5^-C. $g$ft}:±R/B. 
^sWbfiB/G SttfU Hlf <z>M»2:> 3fc8R<z>*WU*r*fr*\i R> G % B 

t5 0 M*Lfc£. ^P^V3te«T (R*£#3 5 #<. B^^/>^v^ "Cji^fe©tSE 

@7© (1) tt x #,^^ § 4 5 0 0 K<DjtmTX\ ii^^A, B, C&/f^ 
7b£ ^O^?^ h^7^Pit^to 0 7© (l) fc^^frSJ: 5 fc^ SH£ 
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3 0 rtlf*. (^D£,igJ?4 5 0 OK<D%M&m^K.W&X'%^ tf^l&iJi^^ 
Rf&£\ Gj&#&TJ*B>&&03fc&^C54#te. o^i9^3fe4#tt^V^SfcSfei?> 
T?fc5 0 t^o-r % &*&g4 5 0 OK<D?KMTte&^X, R/&8\ GJ&5K B/&# 

#^i?fT-A<S:/l^fcm^f3:. R : G : B = 
1:1: l-C-fcSOldMUT, ^i^^•BRtm^^C>SrfflV^/t«^«. ^rtb 
R : G : B = O . 8:1:1. &t*R : G : B = 0 . 9:1:1. 8 T*£> 

•So 

g|7<£> (2) Ji^^FA, B, C<Z)7fc!7^ h^^^W^m (±$0 *3 
b^^X^m^fflf*. £tTtf><fc5ia££>£>*L5 0 ^v-^t"^^^^^ 

?§6 2pJ:!3s ^©l^St^t^Lt, fei&l£4 5 0 OK^*5ltS*!7 

^ h^^v^^p^^— g^iirSo oSitK io<E>-fei&^ (4 5 0 OK) jc*J- 
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fiR : G : B=l : 1 : 1 <7^tV — ^sltT-B&tm^ifi^CK 

Mb-Cfi. ^ve*K R : G : B = 0 . 8 : 1 : 1 N R7J?R : G : B=0. 9 : 
1:1. 8<Dir4Z/&fatf% 0 m^<t9, gl 7 O (3) J3l^i-J;5 l'> 

tts m&<DWt@&'X : r A 10 0 i: tftlfc tT, 3 2 %@fi<g^-C# 5„ 

Wmtffifc*?! O^t i$X% 5 0 
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®P4iIElHl5^3 3^^ffi^j^H7c:8k'^ fc^ci— t 1 — ^ (RAW8) f± N JBE*§ 
IUI^8 2^A^J$n-5 0 ffW8 2tt N 8 tT$/ ^ (RAW8) 

>tfL N AD PCM (Adaptive Differential Pulse 
Code Modulat ion: ^Ig^VW^-^P) J: £JEE$t$8<2i£r 
JS-^o iitOADPCMfi, flUxfc^ * (RAW 8) <£>H3 C£j&&-<£> 

<om <j?mw) (Dm&x-mfr^ p— x—^©^*. itsns^©^^? 

6 tf y 1> X$-x.K\^ 8 MlSf HOx— * Sti^ 8 + 6X7=50lfy hi 
ft «9 , J0E^HU<^ 8X8 = 64 \f v h O^Kifc^-C, ? S^{£Mr-# 3„ 

112t^h (=14^FX 8®*) 5 O try h \z4£M£*i>Z> 0 
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A^ftS^. ^7^^{f-^*Q;SIlI!^l 8«u JEie£*i/rvN5 p — V s — ^ft#St 
T> YCf^^^^tS, 0*l;Lfcr, @#3tf£if^ i 2 <£>iiiSiifc& 5 o o j&mm 

2 OiUMSir-rSo -^^l-x ^*ynyhp-7i6tSDRAMl 7t(D^ 

(5) x*mt>£nz>o 

2560MB x-x50bit x2 + 720® ix(8 + 8)Wf x2 = 55040&Y (5) 
8 

— 7 16i: SDR AM 1 7 £ ^"C^ >9 t *) ^^^T-^Or-^tft, lo<D 
Tfcsp^-f v^fctK _ti£<£>5*; (3) Tr^^^a„ 

(3) (5) £r#$H-<5^ 5 5 0 40/9 4 7 2 0 = 0. 5 8tf*J& 

— 7 16t S D R AM 1 7iOPW9t <9 £3x57*— ^<0=f— PMitZ. &M<D 
»>7fA2 0 0ilti!JLT, 4 2%gg{£^?l5o -T^*>. StJ^SIUSg 

«^fA8 of±. ^(D»^v-^7 i ^2 o o tttMi-x, mmm>ti*4 2% 
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AD P CM^SrJ&v^fc;^ ■ ; e<^ffi^ffi^g^^v^ i b^ia^^#^tt-5o 

m-i-ZWrfrl^ SDR AMI© ^(DitLm^&Wzy*—? 3>£ fc>j&> 9 < 
JEWESS <H£x. 5 ftff^LffilaJ^, Wtimft&m*-* £>o n *!7-f F/^VX 
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(in 5 <Dmm<Dmm) 

<fc 5 K\ W^y^^ 9 0 fci. 3t¥ 1 1 , 1 2 % 

2 <Dfggj[5]8g 1 3 N 7fo»14, A/D^&lHl8gl 5, ^^Ua^h 
u — 7 1 6, lBlg[Hl8g£ LTOSDRAMl 7 N ;*M ^{f^aSH]!® 1 8, J P 
EGjBE*gH]S&l 9. ^IHS&2 0. Mt*Sf2 1, K^yhn- 72 2. 
IB^T>f7 2 3, Hfj*0;:@lH]8g9 l, &T«tBftJ#PlaISg 9 2<MiIx.5 0 HftfOiSfU 
S§9 lfi> S$l<0*!7-f V^PSmSS 6 2 N ^2<D7i>!7H' h^7^iS 

|Ug§ 3 2 % PtPffilEU]^. 1^/M&ffileli& 2 8 7 a>e>fi&54fc«S: 

M5ii:^tt5 3o©^5/f9 3 f 94, 9 5^ii5 a ^^JS^^ffii- 
J:SJi^^xA9 Otfs, r. b titz.$£M(D]&miz. «fc 6 A £ 

^*1Mh]3&3 2&tfPgp4iIElE]8&3 3«u ^1t^S<£^clfiI5^9 6?rl^t5o 

5 o ^3y2 7fi, J^SjIhI8§13, *Jit^, ^£&$i]^ll]3§ 9 2 (D^^ jy^ 9 3 
(SW1) > Myf94 (SW2) x S.tK^^5/^95 (SW3) tdfcfrU * 

«fc T*> «gtBftJ#PIH3& 92©7>fs/f 9 3, 94, 95 £M L-CSbSH*— KC0fS!3£ 
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Kt?SPttu-r^s 0 2ow^3ft-^3as % T-t-vfm&i 

yHf^C^^tL^o A/Dft$flt#b3l5 1 4 fcf$/ htf)n — * (RA 
5 W14) f4 % fU(£*I7^ h^y>*f3S[sl{&6 2fcA^£:ft£o fU<£>*r7-f 

h^7^p«iuiiS6 2« N m 3 (ommcoMm k mm\^ i4k>F©B-r- 

*!7>f h/^^ll^j; 19 1 0k> h<E>n — y*— ^ (RAW 1 OA) l£ 
Ofy h<D* — 7 t —*&mt)ir2> 0 tfc,roflO*!7^ 
7^MSHlj^6 2ii. XJl&tlfzu—T*—? (RAW14) \Zo\,^xmmm 

jjtSthfcu-zr-f (RAW10A) ft, ^IMPIeJgg 9 2 tcA^J £;ft,5o 

x\ mm®m®& 9 2 h'mmmmt b-cswi^t-s-w = ^ 2 7 9 . 

P^IhJ^6 2^^tg^J^IlH]^9 2^A^J^ttfea— ^ (RAW10A) 
15 ^yf9 4. (SW2) £riloT. ^2<£*!7-f h^y ^PSlfilSg 3 2&tJ*Pg 

PMiE©!^ 3 3 &^tr^y>fiH&»£3&lEl8g 9 6 fcLA^SjftS. 
^^lt#*f«IsIS§ 9 6 ^A^^tLfcn-^^ (RAWIOA) tt % f£2<E> 

20 #{£ N i©AA$tlfca^^ (RAWIOA) tfSffl l <o^ 74 l^^m 

8§6 2{3lA^}$ttfcn— y*— ^fcoV^T©tff«-C*>S. B2 0*cl7^ h^y^;* 

25 '^^mE&lfcU *:<Vlfe$k%bfoZ>v— 7— * (RAWIOB) SrHfctrt-JB. 

^20*I7-f' h^7^illH!ig3 2£>bttl7j£*L7tn — 7 s — # (RAWl O 
B) tt N mmffilE\Bl&3 3^A^7$tt, pgp*§IElE]iig3 3^<k v> ^f^^iE^ 
a^$^ So ^oX. SBy>1f#«{£2&lH]8§ 9 6 te x 8 tfy htf>n~r-* (R 

aws) $rttj^i-^ 0 i&$rmmmmm&9 6frt>m?>£fotcv—7*—* (ra 
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ws) fi. mmfflma&9 2\z*.?izti, ^^93 (swd &iio-c. ^ 

*r]) 3 y f*ta — 7 1 6 izm*} ^*!)3yfn-7l6(i, ^(7)P-f- 

( R AW 8 ) lrDRAM17l'|&lit5 0 
#C^ N U ay(>D- 7 1 6{"±. SDRAM1 7M^tV^P^ 

5 * UT, -ett«r«llgft!Wl@BS 9 2 ^m^i-^„ ^«#Ih1^ 9 2|i, ft 

? ( R AW 8 ) Sr. Myf 9 5 (SW3) SrilLT, ^ft^aialSS 1 8 

Ms^-rSo # * 5m%-xm<mm 1 8 t± % * (raws) m 

^^f^yStrJSLT. ^ (RAW8) &mgm^ (Y) irfe^ft-^- 

10 (C) iT'S^tbSYCf-^ (YC) |C&Jft-*-3 0 ^*ynyhP-7l6tt, 

tf**!7^ h^^fMll^-A;^^,, lot, StiW^e-KKiS^-rte, ci 

nhfh^>WM\zMht^tc^ — 7 s — 9 (0*J*Lfc£. lffrWfcS Ot©Bt©a- 7*— 
25 ^^^^^^tLS^fi. 1/3 OS>ffiteJ&>Ji&*;h,fcn-- 7 s — <Z>3fc8HlHR 

VvT«U Wm^—Y<Dm^, il(^*!7^b^7^iSll]K6 2^J;oTl&# 
£*Wttfc!7-r h^9^W«Sr^ #fc:$gl<E>*!7>f h^9^^W«Eia866 2fcA 
73^nfcT3— 7*— * (RAW 1 4) lV^l2^I7^ b^7^^Pl!l0K 
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=il/2 Mj|h]3§1 3*5j;tm^J^lBl!^9 2<D*J 3, 9 4, 9 5 

@f«g^^l 2&. fiklt©*- Kl?^© LTV^ 0 ifclZU HfM^Si-^l 2<£ 
W^ff^S. T^-n^IUggl 4tZlJ:oT^ ; 3®$tt> •e^Tto^ll^ A/D 

10 OD-r'-^ (RAW1 4) fcfc. ^1 tf)*?^ Y^^^m^i^6 2\Z.A£l£ 

H-So il<^*i7^ h^>*fMH]8g6 2te. SSS3<D||lj£<^fi^|ig$IK\ 1 
4t?<y bon- t*— M^i'.^lWSlJ: «fc & 1 0 \f y b<Dv2—y £ —^ 

(RAW10A) ^©1 0 fs> f<E>P — 7*— ^Srffi^Ji-5o 3:7c, ^ 

<£>fj|10*!7-f V^7V^^#IU^6 2tt. A^^TcCi— -7*-* (RAW! 

15 4) ic^xytmrnmrnm^-f^fY^m^n^o kskd^vj w<?^xm& 

m^6 2^hmtS^flfn^-f i —^ (RAW10A) ^ft&ftJflPJalEg 9 2 fcA 
73$tt5, m*m*Mle]3&9 2«, ^Ki?MHt©Wgy2 7 

h^^V^PSlEl5iS6 2/O^A^^ttfcci— 7 s — ^ (RAW 10 A) $K 
20 f 93 (SW1) £fjio"C^ ^^yaybn-yl 6|CA?J^5. ^^E-JJaV 

I>o- 7l6fi. ^(Da-f-^ (RAW10A) £ x SDRAM17l^f 

So 

^*!)3Vl>n-7l6^ SDRAM1 7{^^T^5n-f^ 

* (rawioa) ^m^-m^x, *rti&ffi&Mwm&9 2Kmti~tz> 0 ^t-. 

25 $l«!K3PlHl8& 9 2H KBW£|eI!& t bT»^-f" 3 W = > 2 7 J: <? „ SfHt 

psms^ 6 2^ bmi&mm®& 9 2 m a^ $ ^ n * (raw 1 0 a) a$ x 
^yf94 ( sw 2) &m<>x^ : ®ftm&mi&ffim&9 6i£AJj£nz> 0 m& 
mnMi&wmm9 etcxjiziviti 0 tr^ kdu^^ (rawi o) « % % 
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^:©^i(D^!7-r h/^^nm^e 2as&#u fc c*«7-f h^<9>^^n 

*IBS£*LfcP — 7*— *<HgP1tiE|II8g3 3 fctftfrJ-S. P£P*§IEIeISg3 3ft, 
A^£*L7bci— -r^-^^ #V^§IE&i3^«fc 9. 8 If 5/ f©P-f-^ (RA 

ws) »c2Eiftu ^e^tti^ts. iff$Mimsie^®?&9 ea^w^^s tr 

10 y hon^^ (RAW 8) aiH0J#Him9 2^A^J$ti6o $S«!l®JlEl 

v 5 — *£r. ^yf95 (SW3) &iib-C. ^^^ff-^-MSlElKl 8^$s3|-r 

15 (yc) \z.mm-rz> 0 ^ya^bn— ^1 ^&£*wbYc^-*£r. 

^^^if^SllHlgSl 8 3>£>i^mU ^H^SDRAMl 7{C|&^6„ 

©JkW^— Kte*3V^ttx Xi—*r—$ (RAWIOA) t, -€-<Z)1ft3l:ft£r 8 t? 
20 y M^tSBUtSDRAMl 7^jffit5,, iot, jg^fA9 1^i 

2%m^ffi^^^s 0 

ffUhpHE— K^*5V^Xf±, A/D^miHli^l 5 ri^ tt| 7J £ ttfc a $ £r „ 

— ISDRAM1 7 UT/^b, *!7-f ^f^ESrfT 5 <£t\ |l© 

25 *!7-r f ^7 ^13MIe1S& 6 2 4£^TA;ft£*Lfcni — 7 s — *tnov>T«Hf38 

7WU ^SDRAM17^»WU !2©*!7>f h^7> 

^PSlSI^3 2^*3V^X, |glG9#!7-f h^^f^MJSS 

6 2-trff^U^-r^^rffiv^ *!7^ h^7^P^^rfT9 ri^"5Itg-efc 



WO 2004/017628 




IPCT/JP2003/009407 



32 

staffs 6 (Dmm^mibmm i o oiio«i©im^7Att N 

^t?:«U p— 7*— 9ay?— *M&1SM-t'Z>Z.b\£X*). SDR 

am ^^!)3yfP-7i:©-Yy^ 7 *—^§P^^*5it 5 M^m7J&{£}& U «fc 
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<Dn^H^ mw& i g$&-fz>o bio m^^tbs «t 9 ^ js^v'^.^a ioo 

kz&tfZ>ffi®m\m&l 0 2tt. R33l#lnli&l 0 3£r{t*.5 0 #^yft-S§- 
MSlslSg 1 8 f±. X— i^SlElgg 10 4 <Hg£5 0 BU#ySHJS& 1 O 2 f* N A/D 

2fi N fcifcrf, «ffiRj^-*^ (WTs rccDj £^5o ) 
@f«i£§fe- l 2 ©HKHfta* 5 0 0 ^iiimo^. ^r*Uis 7k¥^ft&£«i37 

-et^tu 2 5 6 ommRtfi 9 2 0 7'f^©f^Pifts:«x.5o 

@#*SI£fifT- 1 2 fcfc, O®*^ l o-fo*)-j&-r3 -7sth4f'f K*r*T*-*. 
=&*<e>:7;4- YPJyt— Kilctt, #fe^-r^. »fe:7^/i'** S.t^#fe^-<^ 
* (DV^-f *uta&*fiifi"£tt5. 0 1 1 r± N 1 2 <£>iUiif fc^tt e>tbfc 

^ofc^^T-fcSo B 1 1 teaa^-Cx Rte^&^/i^ G»«67-f/^ % B 

/^©eaawu ate^-r^* (r) irnkfe^-f^ (g) *Mc7:&rtiic3££ic£ 

^J£H7 v ctK 3 F7-i'^£x H^^^yu^ (G) (B) **7k¥3rlftlK: 

^-C^vft-^^fiS"^^ ^LT. K/VW&M'fe 1 5 fi. «^^F- 1 2 
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mi 2ti, si^t^-i 2.<D^y^j\-^tm 1 1 ? ^la^twh^^ a 

012© (1) tt. Tk^^fS^^U 1312^ (2) tf N O—T 5 -* 

(R) ^fe^-f^* (G) ^S5L^ia^i$tt7c7K¥^-l'^^. m&7 << fr* 
(G) irW&^/i"* (B) ^a^ffi^J^tb^TK^^-f ^ k*mWJ5mz.&3L 

tbj -e*$ti5„ ) *$i^L\mjj-tz>W)YEb&$iS-^m'o M-r a ^tt, 

l 5^£ffi^£;h^cn— x— h«^SIh1^1 0 2tA^^*i5= 

S&l O 2^*3^5Fb^5I^Ih]S&1 O 3f3 N ^U3yhP^7 1 6CSDRAM* 
^QfrfflffliW^- (H 1 0 fci3V^*C, a lt^$Ji5a ) trWMSo 9, hu 
^S0!llO2li, 1 6 fcl, n-T-^tSDRAMttii 

3WW«K&-§-«rran#fcW^3"rs. 013li, P-f-;?i:SDRAM*#^l« 
«#fc*R9HN5*^5:^H-?S>*. HlS&fcwc, (l) te> Hu^StUEg 
l0 2HA7J$^5o-r-^, (2) r±s ^j3yho-5i6l:^*i 
St3 _^_^ % ( 3 ) ^ pt^yra^hn — 71 6fcA^^tl/5SDRAMS^ 
-S^ttc-To 0 1 3 £ frZ> «fc 9 ^ SDR AM## 3i*««Kl*f^ 
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<o'&^ t^T2i^iiif-^iM ; ey='yhp~7 1 6 fcA;fr£;ft,-5 

fiW</U£:ft* 0 -£LT, SDRAM##ii^JW-§-fi, ^(O 2 <@<£>WiPf 7*— 

1 6}CA^J$^C^. 3#IS<D®^— ^*5A^$H5 
£#i-f?t*iiW</W£&5 0 SDRAM#£i2^J3pff-5§-{i N jei^/V- (HI) 
T\ SDRAM1 7— <D#£i£^fFsr&7FU {gW^U (LO) "C\ SDRAM 
1 7^<Z>»#52! : ^lt&^H- 0 «fcoT N SDRAM«5£*ffl»f&#flSjftW«/Wi: 

&<5*>f ^isiFhmcf'f ^ yn^^Fnyho^ l 6 fcA^frS®*^ 

— ?<DfrAK J 1 ^}) 3>hn-7 1 6 SDR AMI 7fcttJ^j^tt5„ 

i 2 }c*3ft-5 1 ooTK^p^-f ^t^jg x^tzM^cDmrnf—^ *E V 

3 ^ b n — ^ 1 6 KlA;fr$*L5^£\ H!l 3i^$ttfc^^ $ i^-eW\ A;ft£ 
*l5Btf-^^ 3iSO 9 1 <@OfiJ-^-e x SDRAMfii^Illi^^^ 

3i£m3)^fzv—7 i *-*l)K S DRAM 1 7{Zfeffi£ti% 0 

;*^2J n> ho- ^ l 6fi s SDRAMH^ F^§| #la]8g 1 0 3 ic 

xoxmm^—foim cost), V s — ?m timffiztitz-v—y*— p&m&mi. 
f-ptzjjt^m^mzmL.x, ratt (y) t&mt^ (o t-e^^ti, 

2YCr^ (YC) &£.f&~tZ> 0 ^*y3yhn-7l6fi, f©YCf-^ 
Sr^ffiLT. S D R AM 1 7 jfc:|8 % ^Wmm& 1 8 tt. . 

jgi- 0 ^ <ax— ^amnc «£ v) s mrnrn^- 1201 o^tK^^^ ^fc^i-s®* 

16li, S DR AM 1 7 }lt&|ft^ti-CV>5t/Tl©YC7 f ^^ *^tH LT, 3t 

T&mm 2 o i^in-f-^o ^^mss2 0fi, yct- ^^m^m^m-^- m^^— 
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— 7l6fi N SDRAM1 7|:W$Jl-CV^5YCf-^^ffi^ ^*Ur 
J PEGJE^lslSgl 9^m^i-S 0 JPFCjEilU^l 9fi, JPEG^ti 
Sff»«i3ffiSr«IU ^x-^ (J PC) Sr^fei-^o ^!)=>yfn-7l6 
fi x J PEGjBE^Hlggl Qjo^^rO^F^-^^iE^tiib-C. S D R AM 17^ 

^-Kay(«D-7 2 2ti:, SDRAM17t^t$k SDR AMI 

16i SDRAM1 7 ^<0>f^^7 3i— ^ftS^-t? 

2 i [^t5#^t-o^x#x5 0 mtisX, m#mm&i o 2^^>m^»^n 

t^©YCf"^ 0M{f-i§-8lf*K £Jiffi-5§-8fc^ h) 

sdr am 1 7 iroPfg-e^ t v ztiz^—mmthi^ mi<vMM<Dmm-cwi 

7*^**1 ^XDi&Z-J 4 ^It. H/3 i£|MiJ3lV^7t.n 7* ^<£r SDRA 
M7lMt51^ P«^y ny}«a-7 1 6 t SDR AM 1 7 tnTRX^*) t 
V) ^tlZ^—if^—Pm^ lO^TMP^-f^fc?). ^T<£>5£ (6) T^t? 

<D 1 OC07K^7-< ^<DjS^«. 8 5 3®*-Cfc^) 0 

853®Si x 1 Obit x 2 + 720i®^ x (8 + 8)6// x 2 = 40100W? ( 6 ) 

— # x A/D^mmSgl 6 ^ffl^tS o-f-i? 5:K?|^f ^ S D R AM 1 7 
\-&m-fZ>Wr£-. ziVhp — 7 1 6 <t SDR AMI 7 £ «9 t 9 $ 
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2560®^ x lObit x 2 + 720HI§jf x (8 + S)bit x 2 = 742406/7 ( 7 ) 

it (6) &TJ*5£ (7) &#JSH-5£. ^^l^^fT^^^^^VN^^X^ 
^*!)nybn-7 1 6 t SDRAM 1 7 k<Of^X^^) t V ^5r-^©^f 
— **te^&3 0 4 0 10 0/74240 = 0. 5 4^^tp io^ <b 

m,fc»K PB^I^^ofc^lCpt^-iJ =i>" hn- ? l 6 tSDR AM 1 7 k?>m 

r^T\ ^^ey 3y)«D-7l 6iSDRAMl 7 i:©P B ^T-^»? £ 9 £^£7*— 

A%5*£ff 2 l tz:^^H-S^^, 4 6 %SS©m^«r^M-rs - £ 3„ 
YCf-^MLTSDRAMl 7 fcU&?frrS mUt^ fl=*<£>^ 

ft^S^r-rSI^Jc, SDRAMl 7/}>f)i^Hjto-f-^Of^^l^ fi£ 

Ffl5l#&fr? sdr ami 7 9ayf—99te 1 

t>«fcV\, 0 1 4f±,. SDR AM 1 7fc*#5£tfO— 7*— 1/2K: 
IJit5i^© s ci ' — ^iSDR AM##3i^W»f&-^«:8ftWi-5 * 5^ 
^Ht?;feS 0 014 tc*5V^"C % (1) t±, ffltfQ&lsIj&i 0 2KA;fj£;ft£ti— 

(2) tt, ^^y3yhP-7l6ia7]§n5o-7^, (3) 
^!J3yhc-7l6 l-A^J £tiZ> S D R AM^#ii^MIHKf %-&7FrT 0 H 1 
4 4r#R8i-«t. SDRAMtfMMff(i, ^t!Inyhn-7l6(l2 
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10 (B7©»fl) 

15 (vy — x#^^jf $tLTv>s*^5-e^v^) Sr^-rsi^y — 

y — Xt&£pHH& 112, B.X$-?"f 3^113 <Mi;t3 0 i> y — X#&g[el8& 112 

20 r± % uy — Xai?^xi 1 1 vy— x^^^i 1 ificfcox 

P^ltlUi&l 0 3RTJW*rV 3>hn-7 1 6 Jcgggfc^tL. U- y "-X&&IHB& 1 
1 2^f><D{f^-^CT N l^l^lalSgl 0 SW^y^yho-y 1 6 »J^J 

25 *t^v-*7^ 3 Ofcl*3V^ *^l/yXl lfcJt^AltUt^fex A/D'M 

HISS l 5 ^^^yHt-^^fH^j-f-5*T^Sb#tt> w y — X2K* ym oftl 
ds^5-e*>^c-c*>9, ^i^i6^sx-^bfcii«?-efcs„ b^u a 
/D^&IUig 1 5 a*mi#yi[H]B§ 10 2 ic^^/Wt^Srffi;'} UfcftOS&tfsfS* w 
y-x^^i l l^#$^ ^ - r v^5^^ J e5-c ! ^v^m-^«^TWj^So vy— X 
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* = K©*&§\ BV^SIUgS 1 O 2 fi, ^6<^|yfe^^-elft^U7t«t5^ 

HJ — X#^yi i 1 as}¥£*U£Vv!^a\ v-y-X^&UnlS&i l 2{3\ 

i^y — x&#pini&i i 2^fei^y— x^^^i i u$s}f ^tv-cv^v^^^-?- 

^ y — X^£(J|e]8& 1 l 2j5*fe-e>f =*vi 1 l^y — XtJ?^ l l #sjf 

F^3l#WffUk&ig7^-£o =ft:ffclft{-r3\ F^l^lslggl 0 3*^ 3T«w< 
/W SDRAMftii^Jilflf ^ffl^^^S. ^&t%, HU^SHIl^l O 2^ 

7l6iaoXSDRAM17tilfi^ 0 

^ij 3 yha-7 1 6fi, SDRAM 1 7 £ cz — *f— ^Srg^. 

tfi LT, z 7\% ! 2rVmm& 1 8 MteiiH-So # * ^m^SlHlSS 1 8 fit. *<D 

n^—ttttvfewom&mvr:^ (y) t^^t-^ co txm 

^tLSYCx— ^ (YC) ^r^-t-So ^!J3yfa-7l6», WCf 
-^^is^-tfib-C. SDRAM17l«f5 0 frfc. # ^ 7te-&*KffllIlB& 1 8 

-To 
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&jkffi*e*- K<D|§^\ ^^jjayfp^iefj:, SDRAM 1 7^fe 

5. jpf Gmmmfe i9n, jpe g^{^ «t 5jE$i#ys£i& u ^f^-^ 

(J PC) £r£j£-t-£„ ^*yn>^ D ^7i6(i % J PEGJESflalggl 9 2>£> 
5 •ZfDW^rf—f&mfrmVX^ SDRAM17«t-5„ 

SDRAM1 7&;ite^£;ftXV^^-S§--7*— # — K^yhp^ i 2 2 ^ 
J; o TS^ffi $ *K IB^ x>f T 2 3 1 5 o 

ntm&* S D R AMl£feffiX*% 

-i'Sr#bTV^5o Ell 6©if^fAl 1 5tfS, ® 1 5©|f^fA.l 1 0 
20 £&>fcSjfeH\ ££>f3l> -Tr— YWm^L^ 1 6 t % MPEG (Movi 

ng Picture Experts Group) JE$S|HS& 1 1 7tlrf x:5 

5. W3yii3i4, v y — Xtft*p0g& 1 1 2 #>e> v y — Xtf?* yin as*? 
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^A^J^HSir^ SDRAM1 7^b^©YC 

•7^-*&^aiLT, ^tfc- J PEGBE^IUSSl 9 «fc 5 KJg^U * 

i-ft^A;*j£ft5£s ^*!J3yfD^7l6H, SDRAM17^»1 
OYCr-^&KU, ^rtt^MPEGJE^HIgSl 1 7 ^feig-T^ «t 5 ^ 

i3iao xmm* 1 2 w- 3 ^ * h *v a-- K«r«9#-t-s - t ^■Hrte-rf *> 
s„ iot, &A<ofc¥.7 4W7 ! — ?*m3\< tmmzLs mmm^-i 2<dm?j 

(m 8 (onm<Dmm 

(Dm-, Wiwmm&k ut> «BBia!»iW5i#iiiKfc^tpx— A^iaissrii 
6 w«o^!»tej:ssiMft^^^A 115 t^&s^te. ffiftmmmi o 2;&s N 

018tt, ^A^KUiSg 12 1 <D^^c$r^i-^C2 y?m-C$>Z>o 018 

$tLS«t5^ x- A*raiHjg£ 1 2 i ti, ^^i#0ssi o siiitwiiraiassi 2 2 
j^t^s mmm&i 2 2k:o^xi£bjh-3 0 ii9«, ffiramnsi 2 2<^«^ 

Sr^i"H"efc*. 01 9C*Sii5J:5fc, MRHHS l 2 2 fi. ^W^Ps* 
^ny/ldelay flip-flop :£iT> rD7!ly^7n^j 
b^O. ) 1 2 5. ^lOm^lHll^l 2 6, ^2©SH^[E]8gl 2 7 N &tMH^|n] 
S& 1 2 8 £r#x. 5„ MP^IhIK 12 2 A73 $ Hfcft-JHi. 2 ot^ft L ( r #gf 
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tb5o D7Us/7'7D5'7 0 1 2 5l^ A7J $ ZhfciS -5§-&, 2^n^ (Uny 
2 6^tB^Ji~^o M 1 ©fH^IUSg 1 2 6 tt. A^£Hfc{i-S§-&kte (kfcfcX— A 

fcm^ d-k) isl-c. d-k) mi<Dm 
#(ns§i 2 6S^2^®iH]i^i 2 7 frhmij^ tiz>m-%-t±. ^eavej-u aih 

HJgg 12 8 tATJ £*l3„ AP^Ie]S§ 1 2 8 te % ^1 ©fH®ls]8& 12 6 (Dmirfn^ 

^^ri-k^pLfc^^^ / ^(D^fommommy 1 — * «t ^ 2 # o y ^ tu 
m&te-D\,>xmmirz> a 02 cm, miwiiijsi 2 23*, ^^y=ivhn— 716 

?ts DRAM»#MJMtt SrmBJ-r 5 ^-i- ^ ls?*7KlT 0 m.2 0 &3L*^ 

t> (i) tz. M#yiini&i o 2^A^j$n-5p— (2) = 

1/ h c2 — ^ 1 6 ^A7j£ix3o— 7^— ^ (3) t± % X— AfiMBfek (0<k< 
1) , (4) ttv ^*^ybP-7l'6ia7J$tl5SDRAMt#ji^Ji 

»12 2 ^ A7J $ *Lfc R -7=" — ^ . 2oMU -t©— *3»D^U J/7°7 0s; 
Xl 2 5KA7J«**V W^2©^[1I!^1 2 7^A71^^S 0 @2 OO 

(3) &c^£*i£«fc5K. r(7D^©X-A##:J±i/3-r'*>«?, %2(OWmm 
SSI 2 7f£A7j£*U7tR-^- *f±, 2/3 (=1-1/3) fg£;fr3o 2/3fg 
£*L/tR^-*teu ^©SH^ESSl 2 7 3fl>fc]bPjHSIgS 1 2 SkUUT^ax&o — 
31 1 ©fHfllHjgg 1 2 efrtbmJjZtiZRy*— l2©S»12 7<t 
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2/3^^cRt- *L/^tfci73£*Li\ ffiRSlEl&l 2 2fi, r<Z>2/ 

5 S§ 1 2 2 J'A^ £*Lfc»£\ X—J±&m^s 2/3 -efeS„ 

MRQlHlKl 2 2te2ffiB©R7 s — ^^^H5o JIWRt*— * t>> ± 
iEOJ: 5t^2o^^L, -*^D7y ^7a^l 2 5 fcAvtiSft* ffi^ 

m2.v>m%m&i 2 7^A^$tts D 020© (3) ^/T$^5«t5^ 

£ O X— l/3-efc>3, ^2 <E>fH#[El8§ 12 7 IE A^J $ Hfc R 7*— * tt x 
10 2/3fg£H3o ^tt, ^2/3^$^fcRf-^ (J6AT\ ^lORf- 

*j tv^. ) tm&m&i 2 8^m^j^tt^ e ^^>^#. mi^fnnieisgi 2 

6 i&>baniriH]g& 12 81^ 2^p-^ Btf^ttFallalBg 12 2 ^A^J ^tbfcR^— 
3rl/3fgL7tR7*-* (£*T; rj£2©R7*— *j ) &ttiJj£frZ> 0 angmsg 
12 8(i, dOilORf^ii20R7 f ^t^j!l(lf LT, -e<£>iS&^:#b*b 
15 5 Rf-^ y = y b 1 6 ^ttl^t5 0 

«©«Hffi*Sfr*>*t5. ^©i:#, MllUSg 1 2 2 KR^-^&tfG^- *&At> 
^fLtz.^(D^—^m^ -Zfr^tl. l/ / 3S.t> , 2/'3-CfcSc i2 0{^§ 
^Lfc^Nlf^ ^lUSgl 2 2^A^J$^fc$>^®^— ^*L<fc «9 2 ^ a 

20 y 9.mc.WIRm& 12 2 KA7J ^Hfcpi*^— ^ i: ^iFMJtit, * U =• 
>- h 7 1 6 ^A^tbSi <t ^i" 0 

|U2 0<£> (4) ®20W (2) x^—f^^tW^^^^]) 
her— 7 1 6^ttJ^^^tSSDRAM##ii^J^IfS-^^-ro HI 2 0 <£> (4) 
«fc 9 K\ SD R AM»#i&*.»JWS -5§-fi % — ^(D^^-CiSF U-^HCTfe 
25 S„ jyfc#J^ SDRAM*#3i^JWffH Rj^^Gf^^^ 

wt^x zmcommy*— * (2i@i©Rf^i:2fig©Gf-^) ^^yay 
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16K2 fflfoA^J £tl%m^ SDR AMf^ r frMWm^nm^ W^J&HE 
it-f Z>o SDR AMfii^»||^|i WWz: ftS^^W^I^C^^ 

71 6i^SDRAMl 7t£fctl7j£*L5 0 

So 

^$^E2 1 Kl^i"* 3^ hn— 7 1 6 i: SDRAM1 7i 

^-C^!? £ t> £^6^— toy*— ^4f*. lo^TMP^^TttK jkt©* 
(8) -^mto£th& a n— 7*— ^IClOOjMF^-f i^Sfcij 1/2^ 

— j*mm&ffotz.m&; ^(Di-o^^^^^mmw^n^ 128 oiii^-cfeSo 

1280MSI x x 2 + 720@j^ x (8 + 8)&z7 x 2 = 486405*7 ( 8 ) 

^ (7) &t*£ (8) £r#$H-£<h, X-A^a^fr5«^-<bfT^VN^^ 
-ett. >t!J3yhP-7 1 6 iSDRAMl 7 £4>Hg-^«9 t *3 £;Jx5-7— 9 
(D&fT—$mtW£Z> a M^^s 4 8 6 4 0/74240=0. 6 6^tp^ 
or tte<fc9. X— A^S^ffofc^^^^ ^ y 3yfa-7l 6 £ SDRAM 
1 7 ir<Df^T'^^ £ «9 £^57*— * <7><£t^ St*. X— A«HffiSrff*?3teVN»^ 

g 2 1 K^i-S^K, 3 4 %g«©«^f Sr»J»1-S r £ 2ST*# 5. 
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m&l O 2&.U^^E-JJ Kn— =7 l 6^U-C, SDRAM1 7(c%iA£ih'£ 

ft-St-^S^i"^^ SDRAMl T^^i^Wta-f-^^f-^t^^ ^ 
^*^>^7 i ^^^t-<-CB'JM$^^TV^S 0 ftot, SDRAMl 7^ fee— ;r 

mmMKoyi&oylBl&X'&^Xiik^ IH22te, ffiHSlslSgl 2 2<DWkDffif$ 4 $:7jk 

U ^P^Sr^B&i-So ffi^HISS 12 2fi, 5H^IU3§ 1 2 6, 1 2 7 <DlXt> Q 
(d N ^IhISSI 3 0, 13 l&ffi*LZ> 0 m2 2\-7F^tLZ>£ 5fc> »lHli^l 2 
2 ft, feS®*^^-r5mi^lf^-^2f&bfc^cOi:, •eo^lOff^'StU 
2^t3^y^^.<tb^^3^fc^2^>{f■^^l^Lfct>^>^^ fllOOff-^MU 2 
^ a y # jg^ LTttl^J £ titz.m 3 1 f£ Ubt> <£> t £• LT^*^ S*G; 

<5o 

*tfcv\ H2 3fi. Jg&^l 2<^fe7>ryv^^gl l 1<Z>J: 5*-IB?U£nTV^ 
m^t-. A/D^gHHi&l 5»t5n- ^[^U, l/3f£<DX—A 
titM&ff? tt^^y^yhn-yl 6 M $ tl5 p -T-^ i: S D R AM 

ff^^^i^f-^^Srift^i-^^-r^^Eixfeao 02 3^*3v^ (i) tt N 

HU#yg[H]S& 1 0 2mA2j£HSn— (2) « N ^!)nyfP-7l6 

(3) !) hp-y i 6lcA^$^SD 

RAM»#52^ffflWf-^^:ro H2 3JC33lt5^1f4x EI 2 2 OttlfflBWftft* 3 

^s^fTofc^^?!^^^ 01 3&m^xwLmL.rz.#mbm-' t-fcs©-^ 
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— -M2Bffi|Bl|l& 1 0 4 0#£j&&r^Sjft^ X— A&ygjelSgl 2 1 <Z>-t*i,£> 

9 (ommcommd 

U ra^#B&-f-So ^^ttiSit^^r A l 4 0^5, 
8<OHite^lil-J:5JS^v'^7 i Ai 2 0iS*S^ H> — X^^l l i % 
l^y-X&fcmngi l 2, &TJ^ =t ^ i 1 "3 £rfl|j£5^*>*o ^y— X&ftj 

ms&i i'2(t uy— x^^^i i l^^tfrvN^d^^^i-fs^tii^-t- 

£„ v^="Vl 1311, U ]) — Xtff* yil2 <W1i JJ — X^431[hI8& 112 

^bffl^^nsft^) tiscr, x— ^smss 1 2 1 &mw-fz> 0 

I2 5fi, X~A*n.3£|aIBg 121 olft&^-rXu s/.^H-C**. 0 2 5 icjo 
Hll 8 <£>X- i*#yg[elSg 1 2 1 tKI— ©^-g-*#u 

ti^fnits, 0 2 5 ©x-A&ygiHi&a$ % 01 8 ox— j*tmmf&kmt£Z> 
&t&: 3 2 &m-tz&xhz> 0 wmwm& 121 ztitzm 

■^-{1, 2ot:MfC, ffiWmi&l 2 2RX*1zU??m&l 3 2^A^3$tLSo 
i?l^*|E]S§l 3 2f±, A/D^&laliigl 5^ba}*$Hfc€WttOf^^ 

v^nyil 111, UV — X/J?^V1 1 2<7?^li^CT, ^5l#lHlgSl0 3 

iriri^^HJS&i 3 2 $r$fi^J-rSo = ^1 1 3t-J:SP5?|#Il]J^l 0 3<D^iJ 
^{is m7^ife<D^-C'I^KL^iii?x-fo^o i-^-fe, ^-f = >- 1 1 3 « N 
W y — X^43)HI3& 1 1 2^P>l^y—X7i?^^l 1 l&V?2tiX^Z>Z.b&7jk-fm 

^A;^^^ (xrau u y — xtfe&ieitt i i 2^bnJ-x^yi 1 1 
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io . *mm<DKm ^ j; 5 ^ ^ £ m7<DmM<Dmnte£%WL&->* 

15 S§1 2 2^j;oTM$ttfc{f-i-<lrtB^jL.-r^<fcV\ 

W12 6 ft, Iia Sit^f A©M^t^a s^B-CfcS. 

HI 2 6 K*svvr. gl 1 5 ©IHfeS'*^ A£pJ— <o»^S*Jd H:R— ©W^rf* U 

0 2 6 ^2*1,3 «£ 5 *mM<D1&M ti5 SUfe-^* ^ A 15 0ft, IB^pj 
^fcSW*-!' yfl51 ^ii§ 0 3-— T ft, r^lB^ilimM^^^ ^fl5 

0 2 <Dm?\%m& 103ft, f^\^m<om^^^f^\^^— Kx-s&^tg-e 

1 o 3»J^i-S„ « UT, *^=ff-^l 2 ©H^3o5 5 o o 

=l— f^mopnMkt 1 3 o^^^^^bfem-a-^ov^mwi-So 
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¥7^^, mmjjmzi 9 207^^. tnt % 1 3 o^raf©®*^ 1 

7^^128 O W3ft<Z>7k¥7-l' >^ SJK^IRJK: 9607^ ^M-£ 0 H*«*S 5 

o ojDmmvM&m^i 2 ^ior^^^fcM^^. 1 3 oj5mm<Dm@Lk u 

tt-Si:. n-7 ? -^^l/2^g|#^r^5l^tLS«t 5^ ^?I#|hI1^10 5 
£frJ$i-r£o ^5I#Ih1S&1 0 5« x ^^ey n>hn-7 1 6fc:. m 

V^^A^flljEftSr^-^o y^ETCifeS. 027 \ZL7&%fLZ>Mm<'*7'J* 16 0 
5 1 trii^lPUfcfll^^rW-rSo H2 7t*$*L5lWfe^^'7 ! -3 k jsJ:ixfi^ @2'6 
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15 3. mmnmmmmwAK 
20 #^^^tf^-rsm-#^e<b. 
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5 ir-rs turner 

%ffi%&rV9 vwi-b-©^ '^m&ft^ *u h^7^mt5ii©*i7 

9. £f>Ki. 
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